AMENDMENTS TO THE DRAWINGS: 

The attached Replacement Sheet includes changes to Figure 3. This sheet replaces the 
original sheet containing Figure 3. 
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REMARKS 


This Preliminary Amendment cancels, without prejudice, claims 1-8 in the underlying 
PCT Application No. PCT/DE03/00525 and adds new claims 9-16. The new claims, inter 
alia, conform the claims to United States Patent and Trademark Office rules and does not add 
any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification (including the 
Abstract) contains no new matter. The amendments reflected in the Substitute Specification 
(including Abstract) are to conform the Specification and Abstract to United States Patent 
and Trademark Office rules or to correct informalities. No new matter has been added. As 
required by 37 C.F.R. §§ 1.121(b)(3)(ii) and 1.125(c), a Marked-Up Version of the Substitute 
Specification comparing the Specification of record and the Substitute Specification also 
accompanies this Preliminary Amendment. Approval and entry of the Substitute 
Specification (including Abstract) are respectfully requested. 

The underlying PCT Application No. PCT/DE03/00525 includes an Intemational 
Search Report, dated July 1, 2003, a copy of which is included. The Search Report includes a 
list of documents that were considered by the Examiner in the underlying PCT application. 

It is respectfully submitted that the subject matter of the present application is new, 
non-obvious, and usefiil. Prompt consideration and allowance of the application are 
respectfiilly requested. 


RespectfiiUy Submitted, 


Dated: 




Reg. No. 22, 490 


One Broadway 

New York, NY 10004 


(212) 425-7200 
(212) 425-5288 


CUSTOMER NO. 26646 
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CONTROL UNIT IN A VEHICLE 


Background Information F IELD OF THE INVENTION 

The present invention is bas e d on r elates to a control unit in a vehicle according to tho definition 
of th e sp e cies in th e ind e p e nd e nt claim . 

5 Summary of tho Inv e ntion 
SUMMARY 

Th eAn example control unit e fin a motor vehicle in accordance with the present invention in-a 
vehicl e having th e f e atur e s of th e ind e p e ndent claim has m av have the advantage that, due to the 

10 decoupling of relevant components in a control unit, especially an airbag control unit, from the 
vehicle electrical system, cases of a fault such as a short circuit of the minus output stage of the 
ignition circuit control to the vehicle ground or a short circuit of the plus output stage to the 
vehicle ground can lead to an imintentional triggering of restraint devices. This is due to the 
fact that, in such a case of a fault in the control unit according to the present invention, no 

15 unintended current can flow via the firing element, i.e.^ a firing pellet for example. 

Particularlv it may be particularly advantageous is th e fact that the resistance value between a 
printed circuit board ground in the control unit and the vehicle ground is not critical, which 
is may be especially important in vehicles that have an aluminum chassis, which feature higher 
20 resistance values due to the type of construction. Moreover, in the case of this material, due to 
the significant oxide layer formation, it is difficult to guarantee, for the entire service life of the 
vehicle, the very low-impedance connection which i smav be necessary without the present 
invention. 

25 Furthermore, due to the electrical isolation in the ICs, which are supplied by the electrically 
isolated supply voltage, it is possible to retain the cost-effective 40 V manufacturing processes 
even at high electrical system voltages, in the case of a 42 V electrical system for instance. 
Hence^ it is not necessary to switch to more expensive processes with higher voltages, since the 
vehicle electrical system has no relationship to internal supply voltages. Here, especially in the 

30 case of the ignition IC, i.e.^ the ignition circuit control, space may be saved in the case of the 
output stage transistors since these no longer need to be short circuit-proof vis-a-vis the high 
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electrical system voltage. It is furthermore advantageous that, due to the electrical isolation, in 
the case of a fault of a short circuit of the plus output stage to the vehicle ground, the firing 
pellet can continue to be fired in the standard triggering case since the voltage at the plus output 
stage is no longer short-circuited. 

5 

Advantageous improv e m e nts to th e control unit in a vehicl e indicat e d in the indep e ndent claim 
aro rondorod possible by the m e asures and further rofinomonts dolinoatod in th e dep e nd e nt 
claims. 

10 Particularl v it may be particularly advantageous is th e fact that if the electrical isolation in the 
converter used for supplying power to the control unit is achieved by a transformer, in 
particular, a DC/ AC voltage converter being provid e d on the primary side and a rectifier-beiftg 
provid e d on the secondary side. Since the battery in the vehicle supplies a direct current, the 
DC/AC voltage converter is necessary to transmit the power via the transformer. A rectifier is 

15 provided on the secondary side because the components situated in the control unit on the 
secondary side require a DC voltage. The DC/AC voltage converter can take the form of an 
oscillator or a chopper. 

In addition, it ts may be advantageous thatif the coupling element used for transmitting data 
20 firom external peripheral components to the control unit electronics or to the ignition circuit 
control takes the form of an optocoupler, so that the electrical isolation in the transmission of 
data is ensured here as well. 

Moreover, it i^ may be advantageous thatif the converter is connected to at least one energy 
25 store, preferably a capacitor, which, in the event of a disconnection of the power supply, i.e.^ of 
the vehicle battery, continues to run the converter and does so for a specified time. This 
guarantees a short-term operation of the airbag control unit especially in an accident situation. 

Either the entire control unit electronics, i.e.^ in particular the processor, or merely the ignition 
30 circuit control »e-temay be provided as the components in the control unit protected by the 
electrical isolation. 

Bri e f D e scription of the Drawings 

35 BRIEF DESCRIPTION OF THE DRAWINGS 
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Exemplary embodiments of the present invention are depicted in the drawin g figures and wiU 
beare explained in greater detail in th e following d e scription below . 

Figure 1 shows a first exemplary embodiment of the present inventio n, whil e . 

5 

Figure 2 shows a second exemplary embodiment of the present invention-af*d-. 

Figure 3 shows a block diagram of the converter. 

10 Description 

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 

In today's conventional airbag control units, the ground connection to the control unit supply is 
established either via a separate ground line or via a conductive connection of the printed 
15 circuit board ground to the metal control unit housing which is conductively connected to the 
vehicle ground. In both methods, a connection of the lowest possible impedance is required to 
avoid different potentials of the printed circuit board ground relative to the vehicle ground. For 
this purpose, especially the resistance of the separate ground line or the contact resistance of 
the metal control unit housing to the vehicle ground must be taken into account. 

20 

If there is no case of a fault, i.e.^ if there is no short circuit of the minus output stage to the 
vehicle ground, no short circuit of the plus output stage to the vehicle ground or an interruption 
of the connection to the vehicle ground, this will result in the following switching-on 
operation: 

25 

When closing the ignition lock switch, the starting current of the airbag control unit is limited 
by the resistances of the supply line and pre-fuse of the series resistance on the printed circuit 
board for limiting the charging current and the resistance of the separate ground line or the 
contact resistance of the metal control unit housing to the vehicle ground. The charging current 

30 flows, typically at 220 to 470 pF, to an electrolytic capacitor, which is required for filtering the 
supply voltage. In addition, a diode is provided as a reverse-polarity protection diode. 
Depending on the battery voltage and the total resistance of the resistances just mentioned, the 
charging current is of a magnitude of a multiple of 10 A. This current flows through the contact 
resistance or the resistance of the separate ground line and there causes a voltage drop so that a 

35 voltage rise of the printed circuit board ground vis-a-vis the vehicle ground can occur. This 
voltage rise is normally not critical. 
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If there is a short circuit of the minus output stage of the ignition circuit control to the vehicle 
ground, however, then the printed circuit board ground will be raised positively as just 
described. Thus, due to the fault in the minus output stage, the firing pellet is directly connected 
5 to the vehicle ground. As a result, the vehicle ground has a more negative potential than the 
printed circuit board ground. If the potential difference is sufficiently high, parasitic diodes on 
the ignition circuit IC become conductive, and a current flows through the firing pellet. The 
duration of the current flow and the current level are possibly great enough to cause an 
unintended triggering. 

10 

If, however, there is a short circuit of the plus output stage to the vehicle ground, the firing 
pellet will be connected to the vehicle ground when it is coimected to the plus output stage. For 
this reason as well, the vehicle ground has a more negative potential than the printed circuit 
board ground. If the potential difference is sufficiently high, the diodes on the IC for the 
15 ignition circuit control become conductive, and a current flows through the firing pellet. The 
duration of the current flow and the current level are possibly great enough to cause an 
unintended triggering. 

Now if there is an interruption of the connection to the vehicle ground and a short circuit of the 
20 minus output stage to the vehicle ground or a short circuit of the plus output stage to the vehicle 
ground, then the following situation results: 

The starting current is no longer able to flow through the connection to the vehicle ground, 
since the control unit has no ground connection. It flows in this case through the parasitic 
25 diodes on the ignition circuit IC. In addition, a current flows through the firing pellet. The 
duration of the current flow and the current level are in any event great enough to cause an 
unintended triggering. The control unit in this case obtains the ground cormection via the firing 
pellet. 

30 According to the present invention, a control unit is now proposed which in the case of these 
faults does not result in an unintentional triggering of the firing pellet. Particularly due to the 
electrical isolation, the current flow, which can result in an unintentional triggering of the firing 
pellet, is not possible. 

35 The electrical isolation is necessary to isolate the control unit voltage supply from the vehicle 

electrical system. This is preferably achieved using a transformer in a DC voltage converter. To 

this end, a generation of AC voltage is required on the primary side and a rectifier on the 
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secondary side. In addition, signals of the external peripheral equipment, e.g.^ a diagnostic line 
or a belt-buckle switch or sensors that relate to the ground of the vehicle electrical system, must 
be connected to the electrically isolated components in the control unit via so-called coupling 
elements. Optocouplers are preferably used as such coupling elements. These coupling 
5 elements can be designed as discrete elements or can also be integrated in an appropriate IC of 
the control unit. 

Figure 1 shows a first block diagram of tbe an example device according to the present 
invention. An ignition lock switch 1 isolates a vehicle battery 2, which is connected on the 

10 other side to ground, namely to the vehicle ground, at chassis 3. On the other side, ignition lock 
switch 1 is connected to a converter 5 located in a control unit 4. Converter 5 is on the one side 
connected to vehicle ground 3 and on the other side to an internal ground 7. Converter 5 itself 
has an electrical isolation, so that vehicle ground 3 is isolated from internal ground 7 in terms of 
direct current. Converter 5 provides the supply voltages 8 to a control xmit electronics 6. 

15 Control unit electronics 6 conducts a data exchange 9 with the coupling elements 10, which are 
likewise located in control unit 4. Coupling elements 10 - which themselves also feature an 
electrical isolation, since optocouplers are preferably used here - are connected on the other 
side to external peripheral equipment 1 1 via a data input/output 12. Extemal peripheral 
equipment 11 is in turn connected to vehicle ground 3. Extemal peripheral equipment 1 1 

20 means sensors and/or diagnostic lines and/or belt-buckle switches. 

Converter 5 here is a DC voltage converter. This DC voltage converter now has a configuration 
as represented in Figure 3. There a DC/AC voltage converter 20 is provided, which is 
connected to a transformer 21 . A rectifier 22 is provided on the secondary side of transformer 

25 21 . DC/AC voltage converter 20 may take the form of an oscillator or, for example, also of a 
chopper. This is then used to generate an AC voltage that can be transmitted via transformer 21 . 
Rectifier 22 then again rectifies the AC voltage, so that control unit electronics 6 can be 
supplied. Rectifier 22 can in particular take the form of a bridge rectifier, having diodes 
connected in the arms of the bridge. However, simpler or altemative rectifier circuits are also 

30 possible. 

Figure 2 shows a second embodiment of the present invention. Identical components as in . 

Figure 1 are indicated by the same reference numerals. Again, an ignition lock switch 1 is 

connected to a vehicle battery 2, which in turn is connected to a vehicle ground 3. On the other 

35 side, ignition lock switch 1 is connected to the control unit 4 and thereby to a converter 13 

having an electrical isolation and a converter 18 having no electrical isolation. Converter 13 is 

designed as shown in Figure 3. On the other side, converter 13 is connected to the internal 
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ground 15 of control unit 4 and provides the supply voltages to an ignition circuit IC 16 via a 
line 14. Via a data input/output, ignition circuit IC 16 is connected to coupling elements 10, 
which carry out a signal exchange with the control unit electronics 1 7. Control unit electronics 
17 receives the power supply from converter 18 without electrical isolation, and control unit 
5 electronics 17 is further connected to vehicle ground 3. In addition, the control unit electronics 
is connected via a line 19 to the external peripheral equipment 1 1 , which itself in turn is related 
to vehicle ground 3. 

This example shows that the electrical isolation according to the present invention with the aid 
10 of a converter can also be used merely to isolate individual components in the control unit that 
are critical with regard to safety, while leaving other components connected to the vehicle 
ground. 

It is also possible to isolate other components or additional components which, in the case of a 
15 fault, can likewise lead to the fatal consequences presented at the beginning of the description. 
As shown above, however, the electrical isolation also has the advantage that it allows for a 
voltage conversion which makes it possible to continue to use existing manufacturing 
processes for the components of the control unit. 

20 Using a power reserve capacitor as an energy store, converter 5 or 1 3 can continue to be 

operated for a defined self-sufficiency period even when the battery, i.e. the power supply, is 
disconnected. 
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Abstfaet ABSTRACT 


A control unit in a vehicle is provided in which is distinguish e d by the fact that th e power is 
supplied via a converter that provides an electrical isolation. For the data exchange with 
external components and other components in the control unit that are not electrically isolated, 
the component isolated by this electrical isolation is additionally connected to a coupling 
element that likewise provides an electrical isolation. 


(Figur e 1) 
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